Mutual regulation of vasopressin- and oxytocin-induced glucagon secretion in V1b vasopressin receptor knockout mice.
[Arg8]-vasopressin (AVP) and oxytocin (OT) are neurohypophysial hormones which exert various actions, including the control of blood glucose, in some peripheral tissues. To investigate the type of receptors involved in AVP- and OT-induced glucagon secretion, we investigated the effect of these peptides on glucagon secretion in islets of wild-type (V1bR+/+) and vasopressin V1b receptor knockout (V1bR-/-) mice. AVP-induced glucagon secretion was significantly inhibited by the selective V1b receptor antagonist, SSR149415 (30%), and OT-induced glucagon secretion by the specific OT receptor antagonist, d(CH2)5[Tyr(Me)2, Thr4, Tyr-NH(2)(9)]OVT (CL-14-26) (45%), in islets of V1bR+/+mice. AVP- and OT-induced glucagon secretions were not by the antagonist of each, but co-incubation with both 10(-6) M SSR149415 and 10(-6) M CL-14-26 further inhibited AVP- and OT-induced glucagon secretions in islets of V1bR+/+ mice (57 and 69% of the stimulation values respectively). In addition, both AVP and OT stimulated glucagon secretion with the same efficacy in V1bR-/- mice as in V1bR+/+ mice. AVP- and OT-induced glucagon secretion in V1bR-/- mice was significantly inhibited by CL-14-26. These results demonstrate that V1b receptors can mediate OT-induced glucagon secretion and OT receptors can mediate AVP-induced glucagon secretion in islets from V1bR+/+mice in the presence of a heterologous antagonist, while AVP and OT can stimulate glucagon secretion through the OT receptors in V1bR-/-mice, suggesting that the other receptor can compensate when one receptor is absent.